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SUPER TYPHOON

The tropical disturbance which eventu-
ally developed into the second super typhoon
of the season was first detected on satellite
imagery on 31 July as an area of enhanced
convective activity to the southeast of Guam.
This disturbance was located near 6N 152E in
close proximity to an upper-level anticyclon=
Surface data indicated that a weak surface
circulation was centered approximately three
degrees to the north of the area of convec-
tion. Over the next nine days, this circula-
tion developed into an intense super typhoon
with maximum sustained winds of 145 kt
(75 m/s) and a massive circulation which was
the dominant synoptic feature in the western
Pacific. Abby’s huge circulation system pro-
vided the environment for the development of
a second tropical system (Tropical Storm Ben),
and eventually caused the dissipation of Ben
and another tropical storm (Carmen).

The first four days of Abby’s develop-
ment were unimpressive. The disturbance was
monitored closely during this period as it
moved slowly westward south of Guam.
Although diurnal variations in the convective
pattern associated with the disturbance made
it appear at times that the system was becom-
ing better organized, no consistent increase
in organization was apparent until 3 August.

ABBY (05W)

At 2300z on 3 August, a TCFA was issued for
an area to the south-southwest of Guam based
on the consistent increase in organization of
the system observed on satellite imagery.
A weather reconnaissance aircraft was
launched soon after the TCFA was issued, but
it was unable to close off a surface circula-
tion even though several hours were spent
investigating the suspect area. The mission
did succeed in locating a circulation at
flight level (1500 ft - 457 m), and at the
700 mb level.

The second aircraft reconnaissance mis-
sion was able to close off a surface circula-
tion the following morning at 050034z.
Maximum sustained winds observed were 30 kt
(15 m/s) and tie MSLP was 1004 mb. On the
basis of this report, the first warning was
issued on the system as a tropical depression.
The forecast called for continued movement
towards the west-northwest with slow intensi-
fication.

Initial expectations proved reliable for
the first 24 hours in warning status. The
system was upgraded to a tropical storm at
050600Z on the basis of an increase in con-
vective organization apparent from satellite
imagery. At 060000Z Abby’s intensity and
position were close to forecast expectations.

Figwu 3-05-1. SUPCM TgphoonAbbynetinmx.i.nwm
.&twAixy {0909462 Au.gubtVMSPin{wd inxzguu?yl.
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Abby started to move on a more north-
westward track after 0600002, even though all
JTWC forecast aids were indicating west-
northwestward movement. This was a problem
that persisted for the next 11 days. Abby
continually tracked to the right of JTWC
forecasts even though the forecast aids and
numerical progs were all consistently in good
agreement on a west-northwestward track for
Abby .

Intensity forecasting also proved to be
difficult. Initial expectations were quite
;~~~ for the first 48 hours in warning

As expected, Abby was upgraded to
typhoon at 0618002 when satellite imagery
indicated the presence of a weakness in the
central dense overcast. The presence of an
eye and the accuracy of the intensity esti-
mate by satellite were confirmed five hours
later by reconnaissance aircraft reports of
65 kt (33 m/s) winds and MSLP of 973 mb.

On the 7th of August, Abby began to
intensify rapidly, far exceeding initial
forecast expectations. Reconnaissance air-
craft at 0711412 reported a MSLP of 946 mb,
a decrease of 27 mb in approximately 12 hours.
Other data (MSLP and equivalent potential
temperature relationships (Dunnavan, 1981))

collected on the aircraft reconnaissance
mission indicated that Abby was about to
undergo rapid intensification. The 0712002
warning called for continued rapid intensifi-
cation on the basis of this information.
This forecast proved to be accurate as Abby
continued to intensify rapidly over the next
30 hours reaching 120 kt (62 m/s) intensity
within 12 hours and maximum intensity of
145 kt (75 m/s) at 081800Z. Abbyls lowest
central pressure was recorded at 082049Z
when dropsonde data from reconnaissance
aircraft indicated a measurement of 888 mb.
Figure 3-05-1 shows Abby near maximum
intensity. Except for minor fluctuations,
Abby’s intensity decreased slowly and
steadily from this point on.

This decrease in intensity was accompa-
nied by a decrease in forward speed as Abby
began a slow northward movement for the next
two and one-half days. JTWC forecasts for
this two and one-half day period called for
slow movement to the north followed by a
turn to the northwest toward the island of
Okinawa. This forecast track was supported
by the FLENUXOCEANCEN numerical prog series
which indicated that the subtropical ridge
over southern Japan would strengthen and
induce a northwestward movement. An example

---- =..-.

ANALYSIS

24-HOUR PROG

---- ----- ---- --”- -..

48-HOUR PROG

Figufce3-05-2. FLENUMOCEtWCENPmg &&zb {Oh 850mb
at 0972002AuglLbt.Note thut2hebuL@WPi&~e
oveA JapaniA Aottcabfto remainab a block %0
notieabfuwulmovement.

30



of the prog series can be seen in Figure
3-05-2 which depicts the 850 mb prog series
for 0912002.

The intensification of the subtropical
ridge over Japan that was consistently
forecast in the prog series never occurred.
M extensive post-analysis of the height
fields over Japan and the islands to the
south of Japan indicated that the subtropical
ridge weakened continuously in this area
over the eight day period following the
analysis in Figure 3-05-2.

On the 12th of August, Abby began
moving northeastward toward Honshu. Also on
the 12th, two other tropical systems devel-
oped in the western Pacific; Tropical Storm
Carmen (06W) in the South China Sea west of
Luzon, and Tropical Storm Ben (07W) to the
east of Abby near 26N 146E. The interaction
of Abby’s outflow with a TUTT cell to the
northeast created an area of intense upper-
level divergence under which Ben formed.
The presence of both of these smaller systems
had little effect on Abby, except for drawing
some of the inflow away; but in the end, it
was Abby which led to the demise of both Ben
and Carmen when they became embedded in
Abby’s massive circulation.

As Abby continued its movement towards
the northeast, the forecast emphasis changed
from a northwest movement to that of a north-
northwest movement towards the island of
Kyushu. This forecast track was based on the
strengthening of the subtropical ridge to the
north and east of Abby; but as stated
earlier, the ridge did not strengthen and
Abby continued to move toward the northeast
and weaken slowly. Aircraft reconnaissance
data at 141035z indicated that Abby’s central
pressure had risen to 942 mb and that the
eyewall was beginning to deteriorate. Abby ‘S

intensity fell below 100 kt (51 m/s) at
1418002 for the first time in 7 days.

Abby continued moving to the northeast
on the 15th of August with a slight increase
in forward speed. Application of an objec-
tive technique for predicting acceleration
(Weir, 1982) led to a forecast of rapid
acceleration to the north through central
Japan and extratropical transition over the
Sea of Japan. This was based on the expec-
tation that Abby would come under the
influence of strong southerly flow in advance
of a major trough over northern China. The
predicted acceleration never materialized
as an upper-level ridge developed over the
Sea of Japan to the northwest of Abby
(Figure 3-05-3) and effectively blocked
this interaction.

Japanese weather radar stations started
fixing Abby after 1600002, with all of the
fixes showing continued northeast movement.
Data from reconnaissance aircraft, satellite
imagery, and synoptic reports indicated that
Abby was weakening as it underwent extra-
tropical transition. Abby was downgraded to
tropical storm at 170000Z and soon after
made landfall near Hamamatsu Japan
(WMO 47654). After making landfall, Abby
moved eastward following the rugged terrain
toward Tokyo, weakening rapidly as it inter-
acted with the mountains.” At 171200Z,
satellite imagery and synoptic data indicated
that Abby had completed extratropical
transition, and the final warning by JTWC
was issued.

Abby’s movement through central Japan
caused serious damage over a widespread area.
Initial reports indicated that at least two
people were killed, 29 others were injured,
and one person was missing. The torrential
rains generated by Abby resulted in wide-
spread flooding, causing numerous landelides
and the destruction of 19 bridges. The
heavy rains also severly disrupted road,
rail, sea and air service in central Japan.
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